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DETAILED ACTION 

1 . Claims 33-38 objected to under 37 CFR 1 .75(c), as being of improper dependent form, 
for lack proper antecedent. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or non-obviousness. 

3. Claims 1, 2, 5-9, 10, 39-45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matthews et al. (US 5363391) in view of Byren et al. (US 6330256). 

With respect to claims 1 and 39, 45 Matthews et al. '391 discloses and shows a 
conductive face-cooled laser crystal having a source and gain medium, such that it can be 
pumped as amplifier (ABSTRACT) (Col 2: 1-10), with solid cooling element contact with gain 
medium (Fig 1: 13,14), where a mounting apparatus that holds the solid cooling element to the 
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gain medium (Fig 1:11) (Col 3: 10-65). Matthews '391 however did not discretely disclose the 
cooling element in physical contact but not bonded to the surface of the gain element. Byren et 
al. '256 shows and discloses face-cooling scheme for crystal having solid cooling element, a 
mounting apparatus, and the gain crystal can be cement bonded, diffusion-bonded, or optically 
contact. It would have been obvious to one of ordinary skill in the art to provide Matthews et al 
'391 the element as taught or suggested by Byren et al. '256, the laser cooling scheme without 
bonding the cooling surface and the gain element, to reduce stress on the gain laser system. 
Since claim 39 recites the same or identical elements/limitations it is inherent to use patents 
('391) and ('256) to recite the method of removing heat from gain medium of an optical system, 
product by process. 

With respect to claims 2,5 Matthews et al. '391 discloses the optical system is a laser and 
amplier (ABSTRACT) (Col 2:1-10). 

With respect to claims 6, 7, 10, 40-44 Matthews et al. '391 discloses there are two 
cooling surfaces and two cooling elements (Fig 1: 13, 13a) (Col 2: 15-20)(Col 3: 30-50), and the 
heat flow substantially 1 direction (Col 5:1-10). It is inherently obvious, that when the cooling 
element and gain element are not bonded together, there are forces use to hold the two elements 
together, in this case forces substantially to the cooling surfaces, to reduce high temperature. 
Since the cooling elements are not bonded to the gain medium, the expansion or reduction due 
to heat, will not cause stress or strain and fracture the gain material. 

With respect to claims 8, 9 the claims further require gain medium is a thin disk with a 
cross-section thickness ration is greater 10. A change in size, in this case the thickness of the 
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gain medium, is generally recognized as being within the level of ordinary skill in the art. In re 
Rose, 105 USPQ 237 (CCPA 1955). 

4. Claims 3, 4, 26, 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matthews et al. (US 5363391) in view of Byren et al. (US 6330256) further in view of Lee et al. 
(US 6683894). 

Matthews '391 and Byren c 256 disclose the above, the claims further require the laser is a 
Q switched or mode-locked, and the pump source is a fiber coupled diode bar or a diode stack. 
Lee et al. ' 894 discloses a diode pumped solid state laser having stack diode laser pump into the 
Yb:YAG laser (Fig 2: 12, 15) or the use of optical fiber as pump source (Fig 9: 92). Lee et al. 
'894 further disclose the laser operate as Q-switch (Fig 2: 19). It would have been obvious to 
one of ordinary skill in the art to provide Matthews et al '391 and Byren et al '256 the fiber or 
diode stack as pump source that operate as Q switch or mode-locked to release the high pulse 
energy as taught or suggested by Lee et al '894. 

5. Claims 11-25, 28-38, 46-48 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matthews et al. (US 5363391) in view of Byren et al. (US 6330256) further in view of 
Hasson et al. (US 6667999). 

With respect to claim 11, Matthews et al. '391 and Byren et al. '256 discloses the above. 
The claims further require that the solid cooling elements are transparent to at least one of the 
laser and pump wavelength. Hasson et al. ' 999 discloses the cooling of high power layer 
having solid cooling elements that is transparent to the laser gain or pump wavelength (Fig 2: 
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102, 104)(Col 2: 32-40; Col 6: 45-67). It would have been obvious to one of ordinary skill in 
the art to provide Matthews et al '391 and Byren et al. '256 the transparent cooling element 
taught or suggested by Hasson et al. '999, to cool the laser gain structure. 

With respect to claims 12-15 the claims further require the solid cooling elements are 
sapphire, diamond, single crystal, and have thermal conductivity greater lOOWm^K" 1 . Hasson et 
al '999 discloses the use of diamond cooling crystal having heat conductivity of approximately 
1350W/m-c (Col 5: 55-67). It has been held to select known material on the basis of its 
suitability for the intended use as a matter of obvious design choice, in this case single-crystal or 
sapphire are transparent crystal other than red. 

With respect to claims 16-25, the claims require that the gain medium is Nd:YV04, 
Yb:YAG, Yb:KGW, Yb:KYW, Yb3 + , and apatite crystal. Metthews et al. '391 discloses the 
laser crystal or gain structure as crystal and the like material (Col 3: 10-15). Byren et al. '256 
discloses the use of Nd:YAG laser, birefringent crystal, MgF2 and possible others (Col 7: 10- 
65)(Col 8: 1-30)(ABSTRACT), and Hasson et al '999 discloses the use of Nd:YAG laser and 
possible others related type (Col 5: 5-20). It has been held to select known material on the basis 
of its suitability for the intended use as a matter of obvious design choice, in this case the type of 
doping or gain medium. 

With respect to claims 28-30, Byren et al. '256 discloses the cooling element is liquid or 
gel cool, dry stack, bonded, or contact for cooling (ABSTRACT). 
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With respect to claims 31-32, 46-48 Matthews et al. '391 disclose the use dielectric 
spacer, shim, or thin film coating between the gain medium and cooling element (Col 3: 30-35; 
43-60), and it is within one skill in the art to increase the thickness of the layer to increase the 
heat dissipation such as in multi-layer of dielectric, or allow gain medium expansion if over heat 
(Fig 1: 14, Spacer). 

With respect to claims 33-38, Matthews et al. '391 discloses thin film coating between 
the gain medium and cooling element (Col 3: 30-35; 43-60), and it is within one skill in the art to 
recognize that Q switching or mode-locking laser oscillate within reflectives such that when the 
light reaches a certain level that permitting the release of all energy store in the crystal, therefore 
it is inherently obvious that the thin film coating could be made out from any material or coating 
such as high reflective or anti reflective, to keep the resonating light within the crystal until the 
desire level has been reach to release the stored energy. 

Communication Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tuan N Nguyen whose telephone number is (571) 272-1948. The 
examiner can normally be reached on M-F: 7:30 - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harvey Minsun can be reached on (571) 272-1835. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




